Highly resolved vibrational structures of the S2 So electronic transition and the 0-0 S3 <~ So and S4 <-So transitions of azulene, 2-chloro-azulene, 1,3-dichloroazulene, 1,3-dibromo-azulene and 1,3-diiodo-azulene in npentane and w-hexane at 77 K have been obtained and discussed.
Results and Discussion
gives the results concerning the multiplet structure in the 0-0 S2«-So transition and the wave numbers of the S3<-So and S4-<-So transitions. The S2«-S0 transition shows very narrow absorption lines (/lvi/2 10 cm -1 ) which are grouped in multiplets and which repeat in the vibronic transitions (Shpolskii multiplets [7] ).
Azulene and 2-chloro-azulene in n-pentane show triplet structure (as w r ell as azulene in n-hexane), whereas 2-chloro-azulene in n-hexane exhibits sextet structure. This difference is probably due to a more suitable position of the molecule in an n-hexane matrix. The spectra of disubstituted azulenes show an octet structure for both matrices. Similar effects were observed for halogenoderivated naphthalenes [8] .
It seems to us that the hypothesis of multiplet structure indicating the number of possible positions of the absorbing molecule in the matrix, does not hold.
Calculations for naphthalene were taken up in paper [9] , where the Shpolskii multiplets were accounted for in terms of the intramolecular nature.
The S3-*-So and S4-<^So absorption transitions consist of narrow but still unresolved bands (Avi/2 ^50 cm -1 ). The spectra are similar to those obtained in vapour phase.
The energies of the different 0-0 transitions and their decrease with the substitution of increasingly heavier atoms can be seen from Table 1 . These changes are comparable to those obtained at room temperature in alcoholic solutions [5, 10] .
From the frequencies of the normal oscillations in the S2 state given in Table 2 one can note that the matrix affects neither the frequencies nor the relative intensities of the normal oscillationswithin the limits of error.
The substitution of a heavier atom -naturally -results in the occurence of several new frequencies and in a simultaneous disappearence of those found in azulene.
Common frequencies occur in the spectra of 1,3-dihalogeno-azulenes, some of them, e.g. 681 and 1377 cm -1 , remain practically unchanged, the other lower systematically on increasing the atomic mass.
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